Lack of long-term changes in circadian, locomotor, and cognitive functions in acute and chronic MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) mouse models of Parkinson's disease.
In addition to the hallmark motor disorders in Parkinson's disease (PD) patients, nonmotor symptoms have attracted increasing attention. Among the nonmotor symptoms, sleep disturbances and cognitive deficits are frequently reported and contribute to a decrease in the quality of life. The pathophysiology of cognitive and sleep-wake abnormalities in PD is poorly understood partially due to the lack of appropriate animal models that fully replicate the entire pathological and behavioral spectrum of the disease. In this study, we undertook a long-term evaluation of circadian, locomotor and cognitive abilities in both acute and chronic MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)-treated mouse models. Activity rhythms and locomotor activity were assayed under light-dark cycles, constant darkness, or constant light, re-entrainment to shifts of the light-dark cycle, and a behavioral masking paradigm. Cognitive abilities were assessed using a radial water maze task. Although both acute and chronic treatment regimes induced 70% degeneration of dopaminergic neurons in the substantia nigra, neither circadian nor cognitive alterations were observed even after nearly 1 yr. During aging, there was a significant decrease of locomotor activity and of several circadian parameters without any exacerbation in MPTP-treated animals. These results emphasize the limitations of the MPTP-treated mouse as an animal model of nonmotor symptoms of PD in addition to the already well-documented inadequacy to replicate cardinal motor features of the disease.